Comparability of point-of-care whole-blood electrolyte and substrate testing using a Stat Profile Critical Care Xpress analyzer and standard laboratory methods.
Rapid technological progress in point-of-care testing allows the measurement of multiple analytes in whole-blood samples. The present study evaluated biosensor-based methods for the measurement of electrolytes and substrates in whole blood using a Stat Profile Critical Care Xpress (Nova Biomedical, Waltham, MA, USA) multiprofile analyzer and their comparability with standard laboratory methods. Because of the increased utilization of arterial blood samples in hospitalized patients and limited information on differences between arterial and venous blood for most routine laboratory tests, analytical differences caused by different sample types were evaluated. Whole-blood arterial samples and venous serum samples were obtained from 70 random patients with a variety of diagnoses admitted to the intensive care unit. The Stat Profile Critical Care Xpress analyzer was used to obtain whole-blood electrolyte and substrate profiles. For comparison studies, plasma or serum samples were analyzed according to standard laboratory methods using an Olympus AU 600 analyzer (Olympus Mishima, Shizuoka, Japan). Imprecision, expressed as the coefficient of variation (CV%), was less than 5.7% for all analytes at both high and low concentrations, except for creatinine, with a CV of 13.8% for low and 9.5% for high concentrations. The inaccuracy of electrolyte and substrate measurements in whole blood using a Stat Profile Critical Care Xpress analyzer met the analytical quality specification required for near patient testing, with observed bias within the range -4.5% to 5.3%. Statistically significant correlation (p<0.05) was obtained between standard laboratory methods performed on arterial plasma or venous serum samples on an Olympus AU 600 analyzer and direct whole-blood measurements on the Stat Profile Critical Care Xpress point-of-care analyzer for all parameters tested, although slope and intercept values showed analytical differences for electrolyte measurement. The Stat Profile Critical Care Xpress multiprofile point-of-care analyzer provides rapid and accurate direct whole-blood measurement with acceptable performance compared to standard laboratory methods. The results obtained for electrolytes and substrates in whole blood were comparable to those for standard laboratory methods using arterial plasma or venous serum samples.